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ASKATCHEWAN has a population of some 840,000 scattered over more 

than 251,000 square miles. More than two-thirds of this population is 
rural, and a large part of the remaining third live in little villages and small 
towns. The population of the largest city is less than 60,000. When one con- 
siders that much of the land has been settled only recently, and that for ten 
years before the outbreak of this war the whole province had been in desperate 
straits because of the combined effects of drouth and depression, the difficulties 
in providing health services for the population of the province become clear. In 
many fairly well-populated areas medical care of any sort is procurable only at 
a considerable distance; that is, it is available on the day the train happens to 
be running or when the roads are open. Frequently, however, the trains run 
only once or twice a week, and the roads are rendered impassable for weeks at 
a time by snow or rain, so that these areas are then completely isolated. 

At all times, because of its population distribution, its difficult transportation 
problems, and the insecure income of its people, Saskatchewan has had a lower 
proportion of medical and ancillary personnel than any other Canadian pro- 
vince. For the same reasons, the application of the newer developments in 
medicine, of preventive and diagnostic services, has been retarded, particularly 
with regard to the rural population. These problems, therefore, while ag- 
gravated by war conditions, are not a result merely of the war. 

The population and governmental unit for the provision of health services 
has been the rural municipality—an area usually 18 miles square, with an average 
population of 1,500 to 2,000. In this unit the well-known municipal-doctor 
system has been developed. The municipalities of Saskatchewan have 
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done a great deal toward providing their residents with general practitioner 
services and hospitalization paid for out of taxes. One hundred rural munici- 
palities and 70 villages and towns now pay for the medical care of their residents, 
while 105 municipalities and 27 villages and towns pay for hospitalization. 
Some 25 to 30 per cent of the people of Saskatchewan are included in these 
plans. 

It is obvious, however, that this small population unit cannot provide those 
other services essential to adequate modern medical care. Through The 
Union Hospital Act a number of municipalities or parts of them may unite 
in order to form a hospital district. In a number of instances this has been 
done, with the result that hospital facilities also have been provided in small 
centres under this Act, through community effort and through religious organi- 
zations. Nevertheless, in most cases the hospitals do not have adequate diagnostic 
facilities, nor adequate equipment for modern therapeutic measures. Moreover, 
the distribution of hospital facilities is uneven, so that while some areas are well 
looked after, many are completely neglected. 

Except for the larger cities, public health services are limited to those 
of the part-time medical health officer, who is also a busy general practitioner, 
and of the nurses and sanitary inspectors of the provincial Department of 
Public Health. Moreover, the rural areas have no access to the services of 
radiologists, specialists in various fields of medicine, skilled technicians, physio- 
therapists, dentists, etc. 

We are faced, therefore, with the problem of providing trained personnel 
of all types; with the problem of providing adequate, well-equipped hospitals, 
health centres and diagnostic centres ; and with the problem of providing a means 
for spreading the costs of these services so that they may be available to all. 

Last September, Dr. Henry Sigerist of Johns Hopkins University carried 
out a survey of health services in Saskatchewan, with the assistance of a special 
committee. In his report he stressed the special problems of the province, and 
mapped out a list of priorities to be- followed in meeting them. He recom- 
mended the appointment of a health services planning commission to work out 
these suggestions in greater detail and prepare for their execution. Dr. Sigerist 
also stressed the importance of training programs for all types of health personnel. 
We are planning to inaugurate a complete medical school which will serve not 
only for the training of undergraduates, but also as a medical centre for the 
whole province, and a source of knowledge for the practising physicians. It 
will also serve for the training of technicians and other ancillary personnel. 
In addition, scholarships and grants will be made to doctors, dentists, nurses, 
social workers, etc., for undergraduate and post-graduate training to qualify 
them to assist in the building of badly needed services. It is realized that 
measures must be taken to make the conditions of work and its rewards in 
the province more attractive, and to provide opportunities for the practice of 
modern scientific medicine which will help to attract physicians and other 
personnel to Saskatchewan. 

The Planning Commission, which has been working since November, 1944, 
is concentrating on projects for the immediate future, to supply the most urgent 
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deficiencies in the existing health services. In considering these, there is no 
question that the most urgent needs are those of the rural and small urban 
population. It is this group, the overwhelmingly more numerous, which is 
most deficient in the essentials of medical care. The most urgent problem is 
the provision of at least the elementary necessities—that is, a doctor within a 
reasonable distance and hospital facilities at least for emergency conditions. 
With these facilities as a foundation, we can in the course of time build a super- 


‘structure of preventive, diagnostic, therapeutic and rehabilitation services that 


will supply complete modern medical care to the population of the province. 

The municipal-doctor system has proved itself a highly satisfactory means 
of providing general practitioner care for the rural population. The removal 
of the economic barrier in the patient-doctor relationship, and the incentive 
towards an increase in preventive work, have brought great benefits to the 
people in the areas that have adopted this plan. These are certain disad- 
vantages from the physicians’ point of view, which can be overcome if pro- 
vincial grants are made to areas that have approved schemes for providing 
medical services to their residents. The details of these requirements, as of all 
other aspects of the health plans, will be worked out in consultation with an 
advisory committee on which the professions and the general public are well 
represented. 

The stipulations made will undoubtedly be in the direction of security of 
employment and adequate net remuneration for the physician, paid holidays 
and time for post-graduate work, a superannuation scheme, etc. In due time 
we hope it will be possible to adopt a schedule for municipal doctors which will 
provide increases in salary on the basis of experience, a greater load of work, 
and special qualifications. The intention is, moreover, to encourage, wherever 
possible, the formation of larger units with several physicians, so that they 
may develop skills along special lines, spell each other off, and that both they 
and their patients may have the advantages of group practice. 

In assisting local groups to provide themselves with such care, we feel that 
their financial status must be considered. The granting of a flat sum per person, 
or of a percentage of the amount raised locally, does little to assist those areas 
least able to provide for themselves. It is therefore the intention to make 
two grants. There will be a small flat per caput grant paid to each area with an 
approved scheme. This will be an incentive for those areas to come up to 
the standards set. The unit need not be based on municipal boundaries, but 
may be formed in the manner most suitable for the purpose. 

To assist newer and poorer communities, there will be a sliding scale of 
equalization grants. These communities will also have to meet the conditions 
laid down, but the size of the grant made will be based on their financial need. 

In order that he may do the best work possible, a well-equipped office must 
be provided for the rural physician. In addition, where there is no hospital 
near by, a rural health centre with a few beds for maternity and emergency 
work will provide adequate facilities for those cases that cannot or need not be 
taken to the hospital. At present too many patients are being attended in un- 
suitable homes, in private 2-bed “nursing homes” operated by unqualified 
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women, or in the sometimes rather primitive offices of the physicians themselves. 
In one village, for example, the physician is in the habit of removing tonsils 
in his office and then taking the patient to the home of a woman two blocks 
away. 

To help provide adequate facilities in the form of health centres and 
hospitals, the Government is taking another new step. It is giving financial as- 
sistance, based on the need for the facilities and for financial aid, toward the 
capital expenditures involved, the construction of new hospitals and health 
centres, and additions to existing hospitals and equipment. 

These plans are intended to provide the foundation for adequate health 
services already referred to. The object is that, wherever possible, illness 
should be tended to in the patient’s own community. Wherever it is consistent 
with a high standard, care should be provided at the local level. The local 
people will have control of their institutions and be responsible for them. The 
Provincial Government, however, will take the responsibility of helping areas 
which are unable to provide these services for themselves, and also of main- 
taining a certain standard of services. In the plan described above, there is 
that combination of local control and centralized direction and assistance 
which can produce this result. It deals with those services which come closest to 
the people, and which can be provided on the most decentralized level, and by the 
smallest unit. 

The Provincial Government will play a more direct part in the provision 
of full-time preventive and diagnostic services. Health service regions will 
be organized to provide these services, which involve a larger population and 
financial base than a single municipality or several municipalities. In this regional 
organization the emphasis will be on preventive’ work and on co-ordination 
of services, plus the provision of specialists’ services, which are at present not 
readily available. This is, of course, similar to plans being considered in 
Europe and on this continent, and some successful demonstrations have al- 
ready been carried out. For example, the Bingham Hospital Plan in Maine 
provides a high quality of diagnostic and treatment facilities for rural areas 
on a co-ordinated regional hospital plan. 

The regions will be formed with due consideration to population, com- 
munications, geographical conditions and existing facilities, so that they may 
be suitable units for preventive, diagnostic and curative services. It is felt that 
40,009 and preferably 50,000 people should be a minimum in each region. A 
fairly large share of the costs of the special services will be met by the Pro- 
vincial Government, and the balance raised locally. The details of the organ- 
ization will vary according to local conditions. 

At the administrative centre of every health region there will be a medical 
officer of health. He will carry out the general public health measures that are 
commonly the task of a health department, and will supervise and co-ordinate 
all the health services and facilities of the region. He will be assisted by the 
necessary staff of public health nurses, sanitary officers, etc. The main regional 
hospital, situated at the same centre, will have the facilities of a good general 
hospital, for major surgery, laboratory, diagnostic and consultative work. 
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It should be equipped with an ambulance and should serve to care for those 
patients who cannot be looked after in the small rural hospitals and local health 
centres. A minority of patients requiring very specialized diagnostic procedures 
or treatment, such as brain surgery, chest surgery, etc., would have to go to one 
of the main centres—Regina or Saskatoon. 

In most regions there would be one or two smaller general hospitals, 
called district hospitals, which would give much the same services as the 
regional hospital, and would be assisted by the staff of that hospital. Their 
radiological work and the interpretation of electrocardiograms, for example, 
would be done by the staff of the regional hospital. 

The smallest unit would be the 8-15 bed local health centre described 
above, in which the local physician would do his routine work. He would, 
however, have at his disposal the facilities of the well-equipped district or 
regional hospital. He would also have easy access to consultants at these centres 
or to travelling clinics sent out from them. Local needs and preferences would 
determine whether the patient was sent to the centre or whether the clinician 
visited the smaller units. 

The development of these services need not follow any rigid plan. In one 
region the first services to be provided under this scheme will be those of a 
full-time public health unit. In another, the local people may prefer to organize 
for the provision of adequate hospital and diagnostic facilities. The Department 
of Health will be authorized to take local conditions into consideration and ap- 
prove such varying schemes. Its approval will, of course, imply the granting 
of financial assistance. 

It is of interest that the Subcommittee on Wartime Health and Education 
to the Committee on Education and Labor of the United States Senate 
(Pepper Committee), in its interim reports presented on January 2, 1945, 
developed a very similar concept. (In their terminology, a health centre, a 
rural hospital, a district hospital, and a base hospital correspond to our 
local health centre, district hospital, regional hospital, and main medical centre, 
respectively. ) 

“With such graded networks covering the entire country, facilities 
would be available through which every person, regardless of where he 
lived, might receive (a) immediate diagnosis and care for the common, 
relatively simple ailments, and (b) easy access when necessary to the more 
complicated types of medical service. 

“The development of such a network of medical centres would consti- 
tute a great step toward the goal of providing a high quality of medical 
service everywhere in the nation. It would enable communities to cope 
much more adequately with medical needs of war veterans and their 
families. It would also create opportunities for group and individual practice 
for the 40,000 medical and dental officers who will return from the armed 
forces, as well as for returning nurses and other health personnel.” 
Pending the development of these plans, extensions are being made to those 

services provided on the provincial level. The facilities of the Department of 
Public Health have been extended. Treatment of tuberculosis has long been 
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free, and treatment of mental illness and the diagnosis and treatment of 
cancer are now likewise available to all free of charge. Mental hygiene clinics 
are being planned, and the two cancer clinics are being expanded. 

Free medical and hospital care, as well as drugs, nursing services and 
dentistry when prescribed by a physician, are provided by the Provincial Govern- 
ment to old-age pensioners, blind pensioners, mothers’ allowances cases and their 
dependents. This care is given them by the physician of their choice and paid 
for on a fee-for-service basis. Thus the Provincial Government has assumed 
the total responsibility for costly and chronic illnesses, and also the costs of 
medical care to those least able to pay. The preventive, diagnostic and thera- 
peutic services for the population as a whole will be improved and extended 
through local initiative, aided by provincial planning and sharing in the costs. 
Financial aid will be given in accordance with the need. 

Equal opportunity for complete health services is difficult to provide in a 
province like Saskatchewan. It will be impossible to achieve this objective 
completely until there is a national health scheme. It is intended, however, to 
come as close to this as possible. Therefore the start has been made with 
chronic, costly illnesses and the most needy groups. The program now calls 
for the provision of the essentials of medical care to the areas lacking in them. 
The organization of preventive, diagnostic and consultant services is the next 
step. Thus the plans call for a positive health program striving to raise the 
whole province to a minimum standard and working steadily towards a maxi- 
mum. This program will fit in readily with any national scheme when that is 
adopted, and will lay a foundation for such a scheme in Saskatchewan. 
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Experiences with the Use of Propylene Glycol 
as a Bactericidal Aerosol in an R.C.A.F. Barracks” 


JAMES M. MATHER, M.D., D.P.H. 
Squadron Leader 
AND 
A. D. McCLURE, B.A. 
Flight Lieutenant 


No. 1 Mobile Bacteriological Laboratory 
Royal Canadian Air Force 


XPERIMENTAL work to control air-borne infection by air disinfection 

is not new. Masterman (1) in 1918 used solutions of hypochlorite in the 
humidifiers of the Lancashire cotton mills. Pulvertaft et al. (2) tested a wide 
variety of substances. Tiwort and Baker (3) found hexylresorcinol and resorcinol 
to be the two phenols best suited for use as air disinfectants. Twort et al. (4) 
used propylene glycol as a vehicle for the dispersion of hexylresorcinol. Robertson 
et al. (5) showed that propylene glycol vapour itself was germicidal. Henle and 
Zellat (6) showed that propylene glycol vapour was lethal for influenza A 
virus in the air. This was confirmed by Robertson et al. (7) Harris and Stokes 
(8) showed that propylene glycol vapour in the air reduced the incidence of 
respiratory tract infections in a children’s convalescent home. 

In this investigation the upper respiratory sickness incidence, and the 
throat-carrier rate for streptococcus showing a beta zone of haemolysis were 
studied in two classes of aircrew trainees between January 17, 1944, and 
March 24, 1944. Counts of the bacteria in the air were also carried out. 

A 2-storey frame-constructed barracks at an Initial Training School which 
had been equipped with a ventilation system capable of dispersing propylene glycol 
vapour was used as a test barracks. Each floor had an area of 4415 square feet, 
a ceiling height of 10 feet, and had bunks for 104 men. Heating was by steam 
radiators with thermostatically controlled fans. Windows were kept closed. 
Ventilation consisted of drawing the air from the barracks, part of which was 
re-circulated and part discharged to the outside. The ventilation system contained 
a spray chamber which could be used for the addition of propylene glyol 
vapour, water vapour, or both, to the re-circulated air. This system was not 
found capable of producing propylene glycol concentrations of more than 0.1 
mg. per litre of air throughout the barracks. When higher concentrations were 
required the system was supplemented by a heat vapourizing unit. 

Two rooms in a permanent building which had been converted to sleeping 
quarters were used as control barracks. Each had a floor area of 1748 square 
feet and a ceiling height of 22 feet. Each housed 46 men. Windows were opened 
and closed at will, and heating was by manually controlled steam radiators. 
As further controls, a study was made of periods in the test barracks during 


*This investigation was aided by a grant from the Subcommittee on Aviation Medica! 
Research, National Research Council of Canada. 
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which propylene glycol was not being dispersed. The men were divided equally 
between test and control barracks. 

Each man was interviewed and a swab taken from his throat on arrival 
and every two weeks thereafter. At the initial interview a history of each 
man was taken, past respiratory infections and their complications recorded, 
and an examination made of the nose and throat. At subsequent interviews 
he was questioned as to his general well-being, particularly about upper respira- 
tory complaints not reported on sick parade. The sickness incidence of the 
personnel under observation as shown by medical records in the Station Hospital 
was studied. 

The study may be divided into three parts: (a) when propylene glycol 
vapour was present in the test barracks in concentration less than 0.1 mg. 
per litre of air (January 17th to February 11th) ; (b) when no propylene glycol 
vapour was present (February 11th to March 16th) ; and (c) when propylene 
glycol vapour concentration in the air was greater than 0.1 mg. per litre of air 
(March 16th to 24th). 

Throat swabs were plated directly on blood-agar plates and also incubated 
in beef-infusion broth without dextrose for 4 hours and replated. Both pro- 
cedures were necessary to obtain the maximum number of positive cultures. 

All strains of streptococcus haemolyticus isolated were extracted by the 
method of Fuller (9) and tested with Lancefield Group A serum for precipitin 
reaction. 

The method of air sampling for bacteria was essentially that described 
by Bourdillon (10), the air being drawn through a narrow slit at a high velocity 
by a slight negative pressure, any suspended particles being impinged on the 
surface of agar in a rotating Petri dish. The sampler was calibrated by means 
of a gas metre and found to sample 25 litres of air per minute at a negative 
pressure of 25 mm. of mercury. This was the pressure at which the sampler 
was operated throughout. 

Beef-infusion agar pH 7.2-7.4, with 4 per cent citrated sheep’s blood, 
was used. With this medium, one-minute samples (25 litres) were found 
most satisfactory. , 

During the course of the work, because of the suggestion that the total 
saprophytic count was not a fair index of air disinfection, further sampling was 
instituted with a medium prepared as above, but with the addition of 1 part 
in 500,000 of methyl violet. This medium showed such inhibitive effect for 
organisms other than streptococci that it was found necessary to sample for 15 
minutes (375 litres) to obtain satisfactory counts. Longer-continued sampling 
was not considered advisable owing to the drying effect on the medium. 
Examination of the colonies found on this medium after sampling showed them 
to be,predominantly gram-positive cocci and largely streptococci. The medium 
has proved effective in hospital wards in isolating haemolytic streptococci, 
as many as 45 colonies being picked up iii a 15-minute sampling in an infectious 
ward. 

Analysis of air for propylene-glycol content was carried out by a modification 
of the method described by Voris et al (11). 
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Humidity and temperature records were kept by a recording instrument 
checked daily by a sling psychrometer. 


OBSERVATIONS 


Approximately 500 throat swabs were taken from the 175 men under 
observation. Streptococcus with a beta zone of haemolysis belonging to Lance- 
field’s Group A showed in 4.3 per cent, while streptococcus with a beta zone 
of haemolysis, but not belonging to Lancefield’s Growp A, was shown in 6.5 
per cent. There was no marked difference in the carrier rates of the test and 
control groups. 

The sickness incidence on the station as a whole was extremely low 
throughout the entire period of the study. No differences from which any 
conclusion could be drawn were observed between the test and control groups. 

The results of air samples taken for bacteria coupled with the mean 
propylene glycol concentrations found by coincident analysis are shown in 
Tables I to VI. Counts are colonies per sample. 

The relative humidity of the test barracks was maintained at between 40 
and 50 per cent by moisture from the men’s bodies and from the showers 
without the addition of water by the ventilation unit. The interviews with the 
men revealed that many felt that the glycol-treated barracks were too warm, 
stuffy, and had a bad odour. Some complained of sore, dry throats on awakening. 
The season was extremely mild and it was difficult to keep the barracks in a 
comfort zone when the windows were not opened. 

During the period when the propylene-glycol concentration was maintained 
at less than 0.1 mg. per litre of air, it was found to condense on the windows 
even though these were protected by storm sash. When concentrations of over 
0.1 mg. per litre were maintained, it also condensed on the walls and doors. 
Occasionally a fog developed. At such times the concentration was found to be 
over 0.2 mg. per litre. 


TABLE I 
Tests TAKEN IN MORNING DURING BEDMAKING AND SWEEPING 


| Blood Plates (25 litres air) Blood Plates + 1:500,000 methyl 
violet (375 litres air) 


| | 7 e 
No. of | High \Standard*} No. of High| Low|Mean Standard 


Low!Mean 


\Samples | Deviation|Samples Deviation 


Control Barracks. | 13 ; 673 
Test Barracks, no 


862 


Test Barracks, 
mean glycol level 
0.044 mg. per litre} 13 100 | 100} 100 


Test Barracks, 
mean glycol level 
0.129 mg. per litre 9 250} 20 ¢ 


*Standard Deviation of the Mean. 
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TABLE II 
AIRMEN CHANGING CLOTHING FoR P.T. PERIODS, ETC. 


Blood Plates (25 litres air) Blood a er z : seas methyl 


No. of 


Samples High|Low|Mean|st29dard*| No. of High| Low|Mean Standard* 


Deviation|Samples Deviation 


Control Barracks. . 10 650 | 40 


Test Barracks, no 
11 800 | 50 


Test Barracks, 
mean glycol level 
0.062 mg. per litre 


Test Barracks, 
mean glycol level 
0.115 mg. per litre 5 50 | 35 


*Standard Deviation of the Mean. 


TABLE III 
DayTIME PerRioDs, Activity SLIGHT OR NIL 








Blood Plates (25 litres air) Blood Plates + 1: 500,000 methyl 
violet (375 litres air) 


No. of 


Samples High| Low|Mean Standard*| No. of High| Low/Mean Standard* 


Deviation|Samples Deviation 


Control Barracks..| 21 200 51 11 
Test Barracks, no 

250 | 40 | 121 26 
Test Barracks, 
mean glycol level 
0.058 mg. per litre} 22 140 | 10 | 57 
Test Barracks, 
mean glycol level 
0.138 mg. per litre) 42 | 100| 3] 37 


*Standard Deviation of the Mean. 








TABLE IV 
EVENING ACTIVITIES 





Blood Plates (25 litres air) Blood Plates + 1: 500,000 methyl 
violet (375 litres air) 


No. of High|Low|Mean Standard*| No. of High|Low|Mean Standard* 


Samples Deviation|Samples 


Deviation 


Control Barracks. . 10 200 82 16 
Test Barracks, 
15 250 16 34 
Test Barracks, 
mean glycol level 
0.075 mg. per litre 


Test Barracks, 
mean glycol level] 
0.149 mg. per litre} 34 100 | 2 


*Standard Deviation of the Mean. 
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TABLE V 
MEN RETIRING OR JusT RETIRED 


Blood Plates (25 litres air) Blood Plates + 1: 500,000 methyl 
violet (375 litres air) 


No. of 


Samples High| Low|Mean Standard*| No. of High|Low|Mean Standard* 


Deviation|Samples Deviation 


Control Barracks. . 8 150 | 20) 104 16 


Test Barracks, no | | 
| 10 110} 213 


1 


Test Barracks, 
mean glycol level 


23 2 15 | 15 


| 
0.069 mg. per litre 110 | 230 | 49 








Test Barracks, | | | 
mean glycol level 
0.150 mg. per litre} 11 | 4| 40} ; 


*Standard Deviation of the Mean. 











0 


TABLE VI 
SLEEPING Hours 





Blood Plates (25 litres air) | Blood Plates + 1: 500,000 methyl 
violet (375 litres air) 


No. of go | \Standard* No. of : ' Standard* 
Samples — enn Deviation|Samples| High| Low Mean'f eviation 


Control Barracks..| 12 | 140| 2} 50 = a 


Test Barracks, no} | | 
glycol 14 | 180 | 50 | 92 | 11 
| 


Test Barracks, 
mean glycol level 
0.071 mg. per litre 8 





Test Barracks, | 

mean glycol level) 

0.147 mg. per litre) 35 | 50 ie ee 
*Standard Deviation of the Mean. 























DISCUSSION 


The finding of a higher proportion of strains other than Lancefield’s group 
A, coupled with the low incidence of streptococcus haemolyticus in routine 
swabbing, is, in our experience, indicative of a period with a low rate of strepto- 
coccal infection. During the period of the investigation the incidence rates of 
upper respiratory illness and of streptococcal carriers were low. There was no 
indication of a lowering of these already low rates by the addition of propylene- 
glycol vapour to the air of sleeping quarters. 

The air-sampling results presented in Tables I to VI show that when pro- 
pylene glycol is present in quantities where no marked condensation occurs— 
that is, less than 0.1 mg. per litre of air—it has little bactericidal effect. When 
the concentration is raised above 0.1 mg. per litre of air it is definitely germicidal, 
but at this concentration marked condensation occurs. While the number of 
samples taken on the medium containing methyl violet was too small to be con- 
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sidered very significant, there was no indication that propylene glycol was any 
more lethal for organisms not inhibited by this medium than for others. 

It will be noted that Tables I to VI show marked variation in the bacterial 
content of the air at different periods throughout the day and night. The low- 
est counts were obtained while the men were sleeping. The counts during 
the quiet periods of the day, and even in the evenings, when a few men are 
moving around in the barracks, playing cards, studying, etc., are not much in- 
creased. The highest counts are noted while the men are sweeping and making 
their beds in the morning and intermediate counts while the men are changing 
clothing for P.T. periods and when removing their clothing for retiring at night. 
This suggests that the disturbance of fabrics increases the bacterial content in 
the air. 

It is felt that the airmen’s complaints about the test barracks were to some 
extent justified, but that the trouble was due rather to the mildness of the season 
than to the presence of propylene glycol. 

If a concentration of over 0.1 mg. per litre of air were to be maintained in 


comfort it would be necessary to have some method of keeping the barrack 
temperature down during mild weather. 


CONCLUSIONS 


Propylene-glycol vapour in a concentration of less than 0.1 mg. per litre of 
air did not lower the incidence rate of respiratory illness nor the streptococcus 
haemolyticus carrier rate during a season when these rates were already ab- 
normally low. At this concentration it showed little germicidal activity. 

When present in a concentration greater than 0.1 mg. it is definitely bacteri- 


cidal, but it is not practicable to maintain this concentration in the present type 
of barrack block. 
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Some Observations on Diphtheria in the 
Immunized 


J. GIBBARD, E. T. BYNOE, and R. J. GIBBONS 


Laboratory of Hygiene 
Department of National Health and Welfare 
Ottawa, Ontario 


HE OCCURRENCE of diphtheria in Halifax in epidemic form has 

been previously reported by Morton (1), Campbell (2), Wheeler and 
Morton (3), Gibbons (4), and Bynoe and Helmer (5). In this paper, special 
consideration is given to some observations on diphtheria in the immunized 
and non-immunized groups. Before presenting the results of these studies, 
a few of the salient epidemiological facts are reviewed. 


Age Distribution 


Records dealing with 1,028 cases (bacteriologically proven) showed that 
45 per cent were in the age group over 15 years. Forty-four of these cases 
died. Thirty-nine per cent of the deaths were under 5 years of age and 29 
per cent were 5 to 10 years. In other words, 68 per cent of the deaths were 


TABLE 1 


DISTRIBUTION OF TyPES OF DIPHTHERIA BACILLI IN INOCULATED AND UNINOCULATED 
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under 10 years of age and a total of 86 per cent were under 15 years of age. 
Although, as previously noted, 45 per cent of the cases were over 15 years of 
age, only 14 per cent of the deaths were in that age group. A more important 
fact is that 250 or 24 per cent of these cases either had received toxoid or had 
a natural Schick-negative reaction. There were 2 deaths, one known to have 
received toxoid six months previously (14 years of age) and the other known 
to have been Schick-negative 5 months previously (10 years of age). Three 
other deaths occurred in this group, in children 4, 8 and 11 years of age who 
supposedly had been inoculated although this was not supported by suitable 
records. 

This report deals with the cases which had been previously inoculated 
with toxoid, the types of diphtheria bacilli present in the inoculated, and the 
antitoxin titres of the blood of some of these before and after the disease. A 
total of 94 cases was studied in detail (Table 1). Twenty-three had previ- 
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ously received three injections of fluid toxoid, all but two since the beginning 
of 1940; one (W.McM.) had received his series of three inoculations in 1938 
and the other (P.G.) in 1930. All had received their last inoculation more 
than three months before contracting the disease. There were 6 others who 
had received only two injections; 4 who had had only one previous injection; 
and 14 about whom no information regarding toxoiding could be obtained 
(one of these gave a negative Schick test the previous year in 1942, and the 


other was negative in 1940). 
TABLE 2 


DIPHTHERIA ANTITOXIN IN SERA OF DIPHTHERIA CASES 
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The distribution of the different types of diphtheria bacilli among the 
inoculated and uninoculated is given in Table 1. 

Of the 94 cases, 68 per cent were due to gravis and 30 per cent to inter- 
medius. Of the 23 fully inoculated persons, 69 per cent were due to gravis 
and 30 per cent to intermedius. Thus the distribution of types in the two 
groups is similar. 

Five deaths occurred in this series, but none of these were among the 
inoculated. Furthermore, there were 14 severe cases (4 of them with “‘bull- 
necks’’) but none of the 23 fully inoculated were severely ill. 
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The modifying influence of toxoid on the severity of the disease is well 
illustrated by the experience of the ‘‘A’’ family. The family consisted of 
Mr. and Mrs. ‘‘A”’ and twelve children. The whole family became infected 
with C. diphtheri@ gravis. Seven of the children who had received three 
inoculations of fluid toxoid recovered without administration of antitoxin. 
Of the five children who had not been toxoided, three died, one recovered 
following the administration of antitoxin, and one who was given antitoxin 
prophylactically did not develop the disease although she gave positive throat 
and nose cultures for gravis bacilli. Positive throat cultures for ‘‘gravis’’ 
were recovered from-all members of the family. 

Blood was taken from 33 cases on admission to hospital, 10 of whom had 
previously received three injections of toxoid. The sera were titrated for 
diphtheria-antitoxin content. In order to check our findings, the same sera 
were sent to the Connaught Laboratories for re-assay; the agreement was 
excellent. Eleven of these cases were again tested after convalescence. The 
results of these titrations, the type of infecting organism, and the severity of 
the disease are shown in Table 2. 

Attention is drawn to the following points: 

1. Eighteen of these bloods were taken within 48 hours of onset of symp- 
toms. Seven contained more than 1/250 unit per cc. of serum (the level 
commonly considered necessary to give a negative Schick test). 

2. Four of the sera from the ten who had received a complete series of 
inoculations contained less than 1/250 unit of antitoxin. 

3. Only one of the eleven retested one to two months after convalescence 
failed to show a significant rise in titre. This individual (No. 31) was a nurse 
at the Isolation Hospital who had been toxoided fourteen years previously 
and it is possible that she did not have diphtheria at all but was merely a 
carrier. (She complained of frequent sore throat. On the day that she 
reported sick and was examined, her throat was inflamed and swollen, the 
left tonsil was covered with exudate resembling membrane but easily wiped 
off; her left cervical glands were sore and swollen and she had a mild toxemia. 
She was given 20,000 units of antitoxin and continued to give positive throat 
cultures of intermedius for three days before yielding four successive negative 
throat and nose cultures and being discharged. Hemolytic streptococci or 
Vincent’s organisms were not recovered from her throat or nose swabs.) 
Her failure to show a rise in the antitoxin titre after convalescence may be 
taken as additional evidence that she did not suffer from clinical diphtheria. 


DIsCUSSION 

Immunization against diphtheria must be considered from two view- 
points if a proper perspective is to be maintained: first, there is the question 
of the degree of immunity from the individual’s standpoint, and second, the 
immunity status of the population as a whole. There is no doubt that 
diphtheria toxoid is a very effective prophylactic but not a perfect one and 
therefore in the face of an epidemic a percentage of the exposed inoculated 
people will contract the disease through not having developed enough im- 
munity or because their low-level immunity is overwhelmed. This is shown in 
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the Halifax epidemic where 24 per cent of cases were among the toxoided or 
naturally Schick-negative group. 

Among the 94 cases intensively studied, 68 per cent were due to the gravis 
type of diphtheria bacilli and 30 per cent to intermedius. The distribution of 
types of infecting organism was the same in both the inoculated and the un- 
treated groups. It is interesting in this connection to refer to observations 
reported by Bynoe and Helmer (5) that among 1,350 children there were 25 
carriers of virulent C. diphtheria, 14 of gravis, 9 of mitis, and 2 of intermedius. 
In other words, approximately 36 per cent of the carriers had virulent mitis 
strains but among the 94 cases referred to only 2 were due to this strain 
These were both in the uninoculated group. Does this mean that toxoid is 
more effective against mitis infections than against gravis or intermedius? 

It may be seen from the data in Table 2 that diphtheria did occur in 
9 cases who had a circulating antitoxin level in excess of the Schick-negative 
level of 1/250 unit per cc. at the time of admission to hospital—we have no 
data as to the level of antitoxin at the time the infection occurred—and are 
known to have had diphtheria both clinically and as indicated by the significant 
increase in antitoxin titre after convalescence. Does this mean that a Schick- 
negative reading has limited significance for the individual? It is probably 
correct to say that the Schick test is of greatest value as an index of the 
immunity level of the herd. It would be the part of wisdom in the face of an 
epidemic to fortify the individual by a recall dose of toxoid. This applies 
particularly to children. 

Those who have studied diphtheria immunization have never claimed 
100 per cent effectiveness. Such claims are damaging to the reputation of 
toxoid. It should be emphasized that the occurrence of diphtheria in inocu- 
lated persons is not by any means a condemnation of toxoid immunization; 
rather it should be an incentive to establishing a high level of herd immunity 
and to maintaining this immunity. It must be remembered that Halifax 
had not established a high level of immunity prior to this epidemic and 
therefore must be considered as having been a relatively susceptible area. 
The vigorous programme of immunization established by the present Commis- 


sioner of Health is producing results, as indicated by the reduced incidence 
of diphtheria. 
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Milk Control under a Board of Public Utilities 


J. S. ROBERTSON, M.D., D.P.H. 


Divisional Medical Health Officer 
Department of Public Health of Nova Scotia 
Yarmouth, N.S. 


oo title of this paper may be somewhat misleading inasmuch as it may 

suggest that the milk supply under discussion is fully controlled as to 
sanitation, price and distribution. This is at present far from the truth. How- 
ever, I feel that the measures which I shall discuss will eventually lead to proper 
control of all these factors. 

The milk supply in Nova Scotia has long been a source of worry to of- 
ficials. We have not been able to produce enough milk to take care of the 
demand for fluid milk, butter and cream, to say nothing of evaporated, con- 
densed and powdered milk. Large amounts of butter and other milk products 
were brought into the Province even in the pre-war days. With the large 
influx of military and other personnel following the outbreak of war the situ- 
ation became acute—so acute that even yet the picture is far from satisfactory. 
While the dairy industry in Nova Scotia is the largest revenue producer of 
any branch of agriculture, it has not received enough attention. It is true that 
certain areas of the Province produce more milk than can be handled locally; 
however, frequently these areas are not closely associated with the larger centres 
of population and in many cases milk has to be shipped long distances by slow 
transportation—for example, a good part of the supply for the City of Sydney 
has to be shipped 150 to 200 miles. 

Another factor in keeping milk production down is the cost of production. 
The long winter season when cattle must be kept housed requires extensive 
use of feed grains. These are not raised in sufficient quantity to supply the 
demand and must be brought in from distant provinces. The long freight haul 
makes costs so high that it has not been practical to use the large quantities 
necessary. Special’ freight rates in the past few years have helped but not 
sufficiently. Most farmers felt that they could not produce milk at a profit, 
nor could they improve their stock at the prices being paid for fluid milk and 
butter fat. 

In some areas milk was being bought by distributors on a weight basis, in 
others on a butter-fat content basis. 

In some areas there was a shortage of fluid milk due to competion between 
fluid-milk distributors and buttermakers. Moreover, many producers pre- 
ferred to sell butter fat, stating that they did not have to take the same care 
as with fluid milk, nor were they required to have a milk house, cooling facilities 
and so on, as there was no inspection of producers selling cream for butter fat. 

Another disputed point was the spread between the price of milk sold by 
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the producers and that sold by the distributors. Because of this variation, the 
price of fluid milk to the public varied quite widely in different areas of the 
Province. In other words, until quite recently there was no organization of 
the milk trade; prices varied, supply fluctuated, and the sanitary quality was 
at best only fair. Inspection of creameries was carried out by the Depart- 
ment of Agriculture. Only a few towns attempted anything in the way of 
inspections of producers and distributors. In most cases the inspector was the 
local health officer who was neither especially interested nor trained in the 
proper procedure. 

However, during the past several years there has been a definite improve- 
ment and a large number of the producers and all the distributors now come 
under inspection. Several towns and cities have competent inspectors and the 
Provincial Department of Health now oversees much of this inspection. It is 
hoped that there will be a large post-war expansion of inspection facilities. 
Enforcement of milk by-laws is still in the hands of the municipal authorities. 
I believe that this weakens the present sanitary laws. 

In 1938 there was passed “An Act to Regulate the Distribution and Sale 
of Fluid Milk’”—more commonly known as the Dairy “Arbitration Act”. In 
this Act “milk” did not include butter, cheese, ice cream or evaporated, con- 
densed and powdered milk. In other words, it affected only fluid milk and cream. 
Consequently there was not much improvment in the supply of fluid milk, 
which was in greatest demand. However, there was one important forward 
step: This Act required licensing of all producers, distributors, processing plants 
and so on. But no adequate inspection system was provided, inspection 
being left largely to municipal officials. Many towns made no provision what- 
ever for milk inspection. Price control was an important part of the work of 
the Dairy Arbitration Board and some improvements were made. However, it is 
stated that some distributors felt that the Board did not have the power to examine 
their books and determine their profits—an iniportant point in deciding the spread 
between the producers’ and distributors’ prices. The Board carried on until April 
1944 when a new piece of legislation was introduced which handed over the 
control of milk and milk products to the Board of Commissioners of Public 
Utilities for administration, this legislation forming Part XVII of the Nova 
Scotia Agriculture and Marketing Act. 

This may be regarded as a rather radical step, Nova Scotia being the 
first Province, I believe, to place milk control under the administration of 
a Board of Public Utilities. Although a number of Provinces have Milk Control 
Boards, I believe that these do not have the wide powers possessed by a Board 
of Public Utilities. As at present constituted, the Board consists of a chairman 
and two commissioners. The secretary and chief inspector in matters con- 
cerning milk control is the Superintendent of Dairying for the Province. There 
are on the Board two lawyers, an engineer and a dairying expert as consultant 
—thus the Board should be able to review intelligently the milk situation from the 
legal, financial, engineering and dairyman’s point of view. This Board has power 
to hold hearings, investigate the dairy industry, call witnesses, investigate 
financial records, arbitrate disputes, set standards of price, inspect premises 
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and equipment, issue and revoke licences, and make necessary regulations. It 
must be noted that in Nova Scotia milk is not regarded as a public utility in 
spite of the fact that it is under the control and direction of a Public Utilities 
Board by virtue of a Provincial statute. As the chairman of the Board remarked: 
“Neither gasoline nor interurban buses are public utilities, yet the Board has 
complete charge over them, subject to the interference of Federal Oil and 
Transit Controllers made necessary by the war.” 

Any Board which takes over milk control will have certain definite problems 
to work out. In Nova Scotia these may be briefiy summarized as follows: 

1. A licensing and inspection system. 

.. A Province-wide milk code. 

. Proper remuneration of producers, distributors, etc. 

. Proper distribution of available supply. 

. Proper balance between fluid milk, cream, butter and other products. 

. Proper steps leading towards 100 per cent pasteurization in towns and 
cities of the Province. 

There are probably numerous other problems, but these are the important 
ones which occur to me at this time. 

The question of inspection and a milk code will of course require to be 
worked out in co-operation with the Department of Public Health. I feel 
personally that the time has come when we should have a provincial milk code 
and an inspection system under the control of the Department of Public Health. 
These are both necessary steps leading towards 100 per cent pasteurization, 
the goal of public health milk-control workers. 

Let us look briefly at the present legislation to see what powers the Board 
has to solve the problems mentioned previously. 

Section 195 states that no person engaged in the milk business in any 
form shall operate without a licence issued by the Board. Section 197 sets 
forth the requirements for a licence: experience, financial responsibility and 
proper equipment, cost ($1.00). The Board also has power to cancel licences, 
an important point in control. Section 201 gives the Board power to inspect 
premises, equipment, books, etc., of any licensee, and to make any necessary tests. 
Section 196 (d) gives the Board power to set standard prices and to prohibit 
sale except at the prices set. Such prices may be for designated areas or the 
entire province. 

By the proper and judicious issuance of licences to distributors of whole 
milk, creameries and manufacturers of other milk products, the Board can 
within limits insure a balance between fluid milk, butter and other products 
in any given area. Similarly it can make fluid milk available to areas with a 
poor local supply by licensing certain shippers to bring milk in from other areas. 
It is thus hoped to solve certain problems of shortage in one area and surplus 
in another. 

The chairman of the Board has gone on record as being in favour of 100 
per cent pasteurization, and I feel sure that the preliminary clean-up and 
control of the raw supply will lead to this end. At present only one town 
in Nova Scotia has enacted legislation requiring 100 per cent pasteurization 
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of the milk supply, although several other towns and cities have by far the 
greater part of their supply pasteurized. 

I have not attempted to go into the details of the legislation under which 
the Board of Public Utilities operates. It is sufficient to say that its powers 
are quite sweeping and the prestige of the Board should ensure full co-operation 
of the public in its decisions. The Board has only started its work along the 
lines of milk control and I feel sure that before too long we shall see tangible 
results throughout the Province. 
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A World Standard and Unit for Penicillin 


SIR PERCIVAL ‘ .TLEY 


Director of Biolog. ° Standards 
British Medical Research Council 
London, England 


is the inter-war period the permanent commission on biological standard- 
ization of the health organization of the League of Nations established 
a series of biological standards which have been widely adopted for international 
use. Over thirty in number, the series includes standards for antitoxins, 
vitamins, arsphenamines, Insulin, pituitary extract and the sex hormones. It 
is universally acknowledged that, by their adoption and use, system and order have 
been introduced where chaos might easily have ensued, and that the common 
interests of research worker, large-scale manufacturer, administrator, physician 
and—most of all—patient have been safeguarded and advanced by this action 
taken by the commission on behalf of them all. 

The rapid development of penicillin, discovered by the British professors 
Fleming and Florey, whether in regard to production, standardization or clinical 
application, raised to a position of supreme importance and urgency the necessity 
of establishing a common standard, and of defining a unit in terms of that 
standard, and so providing the means of expressing the potency of penicillin 
preparations in a uniform and generally accepted system of unit notation, in 
whatever country penicillin may be prepared and used. 


The Value of an International Standard 


All past experience has shown that, given this common standard and unit for 
a drug or medicament, the results of research, clinical application, production 
and assay, wherever these are obtained, become easily and readily comparable. 

With the outbreak of World War II and consequent cessation of the normal 
activities of the permanent commission on biological standardization, it seemed 
at first as if a decision as to the adoption of a uniform standard and unit would 
either have to be deferred or made by representatives of Britain and the United 
States alone, as it was difficult for representatives of other countries to meet 
and confer ; and, moreover, it was only in these countries that the opportunity for 
extensive studies on the production, standardization and clinical application of 
penicillin had been provided on any considerable scale. Fortunately, it was 
found possible to enlist the help of Dr. R. Gautier, officer in charge of the health 
service of the League of Nations, with the result that a conference was held at 
the apartments of the Royal Society, in London, in October, 1944 under the 
auspices of the League’s permanent standards commission, and attended by 
delegates from the United States, France, Canada, Australia and Britain, as well 
as by a number of technical observers from these countries and from South 
Africa and India. 

Thus, although it was not possible, partly through difficulties of travel and 
transportation created by the war, and partly through the short notice at which 
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the conference had to be held, to secure the attendance of representatives of 


- many other important countries, yet this conference was as international as the 


circumstarices of the time pe.’ ‘''; and there is no doubt that the decisions 
reached will secure world-wide r@ gnition and adoption. 


The Conference in London 


The conference was presided over by Sir Henry Dale, president of the Royal 
Society, who has been a member of the permanent standards commission since 
its inception. Sir Percival Hartley, director of the Medical Research Coun- 
cil’s department of biological standards and custodian, on behalf of the League of 
Nations, of the international standards established by its permanent standards 
commission, was scientific secretary of the conference. 

This body of representatives from different countries had to review the 
evidence submitted with a view to making decisions, and reaching agreement, 
regarding the establishment of an international standard and unit for penicillin. 
The conference recommended that a quantity of pure penicillin sodium salt, 
provided for the purpose by manufacturers in the United States and Britain, be 
adopted as the international standard; and that it be kept, under conditions en- 
suring its safety and permanence, at the National Institute for Medical Re- 
search, London, from which centre it shall be supplied to the directors of national 
control centres in other countries. 

The conference also recommended that an international penicillin working 
standard, consisting of a calcium salt of penicillin, shall be established and made 
available for general distribution. This is to be held at the London Institute and 
distributed to all who may require it in any country in the world. 

The conference recommended that the international unit should be defined 
as the specific penicillin activity contained in 0.6 microgramme of the international 
penicillin standard defined above, and that 2.7 microgrammes of the present inter- 
national penicillin working standard be accepted as containing 1 international 
unit of penicillin. 

These recommendations, recording agreement reached by a representative 
body of scientific experts reviewing all the available evidence, mark an important 
stage in the development of this remarkable medicament. It may be noted that 
the international unit recommended for adoption by the conference is approxi- 
mately equivalent to the unit originally adopted by Heatley and Florey and 
commonly known as the “Oxford” unit. 

It was also gratifying to find, by a study of the results of assays of the same 
samples of penicillin carried out in Europe and North America, that practically 
the same potency values were obtained in all the laboratories; not only does this 
indicate that reliable and easily applicable methods of assay are available, but 
the results also show that, in this interim period pending the establishment of an 
international standard, the temporary standards adopted on both sides of the 
Atlantic were closely similar. 

With the establishment of an international standard the possibility of units 
of different value being used in different countries, and the inevitable resulting 
confusion, have ceased to be matters of anxiety. Henceforth, workers throughout 
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the world will use the same basis of dosage ; they will mean exactly the same thing 
when they speak of a unit of penicillin, and the results obtained in one laboratory 
or clinic will be comparable with those obtained in other centres, whether in the 
same or other countries. 


Standards Established Available to All Countries 


The material results of the conference are important, and their effect on 
many penicillin problems will be immediate and enduring. On more general 
grounds, too, this meeting of experts was an important occasion. The standards 
established by the commission have been made available from the department 
of biological standards to all accessible countries during the war, and, moreover, 
some new standards have been established and provided, and the work of the 
commission has been kept going throughout these troubled times. 

It is a good augury for the future of international co-operation in scientific 
and medical research that, even in times like these, a conference with some claims 
to being international can be assembled; and that by friendly discussion and 
frank expression of individual views, decisions can be reached and agreements 
freely negotiated to the lasting benefit and the advancement of the best interests 
of all the peoples of the world. 





Vaccination of Humans against Western 
Equine Encephalitis Virus 


MAXWELL BOWMAN, M.D., D.P.H. 


Department of Health and Public Welfare of Manitoba 
Winnipeg, Manitoba 


= of encephalitis in horses had been noted in Manitoba as early as 
1932 but it did not appear in epidemic form in horses until 1937. At that 
time the virus was isolated and identified (1). Nine per cent of the horse 
population was affected and the case fatality rate was about twenty-seven per 
cent. In 1938 the disease broke out again and a great many horses were vac- 
cinated against it with a chick-embryo vaccine. This vaccination was repeated 
each spring (pre-seasonally) and was done fairly generally throughout the 
province as it seemed a protection against the disease; at least the cases in 
horses have been sporadic and not epidemic, although scattered, since that time. 

In 1941 an epidemic of encephalitis due to the western equine type of 
virus occurred in humans in Manitoba (1). Five hundred and twenty-one 
cases (5 of them in Treaty Indians) were reported, with 68 deaths (all whites). 

Recognizing the seriousness of such an epidemic in humans and the pos- 
sibility of its recurrence, the Government of the Province of Manitoba ap- 
propriated a sum of money for further investigation of the disease. Two problems 
were to be considered: what, if any, are the vectors responsible for the spread 
of the disease, and what protection against this disease can be expected after 
the use of the vaccine already on the market. 

It is with the latter project that this and Dr. Heath’s report will deal. 

Early in June 1942 almost 3,000 male persons, twenty-one years of age 
and older, received subcutaneously two doses of one cc. each, one week apart, 
of a chick-embryo vaccine made with western equine virus. This vaccine was 
made by a well-known firm of biological manufacturers. Just before the first 
dose of vaccine was given, a 20-cc. specimen of blood was taken by keidel tube 
from each of 1013 of these persons (approximately every third person coming 
up for vaccination). These specimens of whole blood were collected as rapidly 
as possible and sent by air express to Dr. Chas. A. Mitchell of the Animal 
Diseases Research Institute, Dominion Department of Agriculture, Hull, Quebec, 
who had very kindly agreed to do neutralization tests for us. 

Dr. Mitchell reported that -192 or 18.95 per cent of these possessed neutral- 
izing antibodies before vaccination (2). This probably was due to mild or sub- 
clinical infection during the previous year or years. 

Six weeks after vaccination 20-cc. specimens of blood were again taken 
from 206 of the above-mentioned 1013 persons. Blood from these 206 had 
proved to be negative before vaccination and Dr. Mitchell reported that 108 
of them (52.4 per cent) had become positive for neutralizing antibodies after 
vaccination. 

This seemed a rather low percentage to be of real value in an immunization 
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method against a disease when both sexes and all ages are susceptible. In re- 
viewing our methods used in 1942 it seemed possible that length of time between 
drawing blood and its receipt in the laboratory at Hull, lack of refrigeration 
during this period, and the fact that the “whole blood” and not just serum was 
shipped, might have allowed loss of antibodies to take place. Therefore it was 
decided to repeat the experiment on a smaller scale but under more rigid 
control in 1943. 

In 1942 the 3,000 persons to be vaccinated were selected in groups from 
several widely separated areas in rural Manitoba so as to give a true sample 
as regards previous antibody production. This meant that several rural physi- 
cians took part in the experiment and that the above-mentioned difficulties 
were encountered. 

In 1943 a group of 300 was used. These were all inmates of a hospital for 
mental diseases situated only twenty-five miles from Winnipeg. The same 
type of vaccine from the the same manufacturer was used but before its use 
it was sent to Dr. Mitchell for antigenic test. 

The vaccination and drawing of blood were done by the medical staff of the 
hospital. The group of 300 was divided into five groups of approximately 
sixty eaeh and one group done on a certain day each week. Again twenty-cc. 
specimens of blood were drawn in large keidel tubes just before the first 
dose of vaccine was given. The specimens were refrigerated at the hospital, 
picked up the following morning and brought in refrigerated jar by auto- 
mobile to the Provincial Laboratory in Winnipeg. There the serum was with- 
drawn from each specimen, put in sterile vials, again refrigerated, then packed 
in cold refrigerated jar and sent by air express to Dr. Mitchell at Hull. 

Dr. Mitchell reported that serum from nine of these 300 persons possessed 
neutralizing antibodies for western equine virus before vaccination. It is 
interesting to note that all nine of these persons had been working out-of-doors 
at some time and consequently had been exposed to insect vectors such as 
mosquitoes. 

Nine weeks after vaccination 20-cc. specimens of blood were taken from 
the 300 vaccinated, using the same technique and procedure as with the pre- 
vaccination bloods. The serum was sent to Dr. Mitchell, again using the same 
methods. 

Dr. Heath is reporting and commenting on the laboratory work and findings. 
The results are not substantially different from those in the 1942 experiment. 

In the 1943 experiment, on Dr. Mitchell’s recommendation, different size 
dosages of vaccine were used. Dr. Heath’s paper outlines the dosage and 
results. 

Out of 291 persons whose sera tested negative before vaccination, 150 
' tested positive for neutralization nine weeks after vaccination. This is a change- 
over of 51 per cent and compares with 52.4 per cent in the 1942 experiment. 
No comment is offered. ° 
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Equine Encephalomyelitis: Serum Neutralizing 
Antibodies in Man before and after 
Vaccination 


L. M. HEATH, V.S., D.V.Sc. 
Division of Animal Pathology, Science Service 
Dominion Department of Agriculture 


(Animal Diseases Research Institute, 
Hull, Quebec) 


[s a co-operative study with the Department of Health and Public Welfare, 

Winnipeg, Manitoba, six hundred samples of human sera were studied for 
neutralizing properties im vitro, against the virus of equine encephalomyelitis 
(western). Three hundred of the samples represented sera before the inocu- 
lation of chick-embryo equine encephalomyelitis (western) vaccine, prepared 
for human use by a commercial company, and three hundred after vaccination. 
Actually three hundred and three individuals were included in the experiment, 
but due to various reasons, three pre-vaccination and a similar number of 
post-vaccination samples, although not from the same individuals, were not 
received for test. 

Reference to the source of the sera studied, along with particulars re- 
garding their collection and the inoculation of vaccine, is made in the pre- 
ceding paper, but for clarity and continuity the particulars are restated. 
Approximately sixty individuals were bled on one day and received an initial 
dose of vaccine. In some instances 1 cc. was administered while in others 
1.5 cc. was given. The route in all instances was subcutaneously. A week 
later a second dose of vaccine was given each individual. Five groups were 
treated in this manner. Post-vaccination samples from the various groups 
were collected sixty-three days after the first inoculation of vaccine. From 
information supplied by Dr. Maxwell Bowman, under whose direction the 
vaccine was administered to 300 individuals (240 men and 60 women, aged 
from 19 to 64 years), it was revealed that 182 received two doses of 1 cc., 98 
received two doses of 1.5 cc. and 20 received one dose of 1.5 cc. and one of 
lec. The sera were from blood samples obtained from inmates of a mental 
institution at Selkirk, Manitoba. The blood samples after collection were 
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refrigerated and on the following day transferred to a laboratory in Winnipeg 
where the sera were separated with the aid of a centrifuge, identified, placed 
in a cold thermos flask and sent via air mail to this Institute, where they were 
kept at refrigeration temperature until used in the neutralization test. 

Before the vaccine was used in man, the protection it afforded guinea pigs 
was determined. Two l1-cc. doses of vaccine, undiluted or in dilutions 1:10 
and 1:50 respectively, inoculated subcutaneously at a nine-day interval, 
protected three of three guinea pigs against 10 m.l.d. of virus inoculated 
intracerebrally, seven days after the last dose of vaccine. On the other hand, 
two doses of vaccine diluted 1:100 and 1:150 respectively, inoculated under 
similar conditions, protected only two of three guinea pigs against a like 
challenge. The neutralizing properties in the sera of these animals were not 
determined. In a previous experiment (1) it was found that guinea pigs 
inoculated subcutaneously with a single dose of a chick-embryo vaccine 
(western equine encephalomyelitis) diluted 1:100, manifested neutralizing 
properties in their sera as soon as four days after inoculation. A second dose 
in the same amount, eight days after the first one, did not appreciably increase 
the neutralizing properties in their sera. In fact, during a period of fifteen 
days following the second inoculation of vaccine, there was a decrease of these 
properties. A similar decrease in neutralizing antibodies was noted in horse 
sera following the second dose of vaccine in a healthy horse or the second dose 
of virus in an immune animal (2). In the first experiment referred to, it 
was also found that there was no direct relation between the quantity of 
neutralizing bodies in the sera of guinea pigs and their resistance to artificial 
infection. 

The tests for neutralization with the various samples of human sera were 
not commenced until nine to ten weeks after the first inoculation of vaccine 
into each group of approximately sixty persons. With few exceptions, the 
pre- and post-vaccination serum samples from one group of individuals were 
tested at the same time. Five such tests were made over a period of two 
months. 


MATERIAL AND METHODS 

Virus 

A stock virus identified as ‘‘ Rainy River’’ in chick-embryo suspension, 
after two intracerebral serial passages through guinea pigs was employed to 
inoculate two more guinea pigs intracerebrally in a 0.2-cc. dose in a dilution 
of 1:500 of infected guinea pig brain. Both animals were paralyzed on the 
fifthday. They were killed with ether, their brains removed and macerated in 
a mortar after their weight had been determined, and glycerine buffer added 
to make a 10 per cent suspension. This suspension was filtered through sterile 
gauze and stored in the refrigerator for five days. It was then titrated in 
guinea pigs for virulence by the intracerebral inoculation of 0.2 cc. of various 
dilutions. A titre of 1:10 million was obtained. The remainder of the 
suspension was spun down in an angle centrifuge for one hour. This treat- 
ment caused a precipitate, a clear middle portion and a fatty top layer. As 
much of the clear middle portion was removed with as little disturbance of 
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the fatty layer as possible and after twelve days in the refrigerator a sample 
of this product was titrated in guinea pigs for pathogenicity. Employing the 
same method as used with the whole suspension, a titre of 1:40,000 was ob- 
tained. The pathogenicity of the product remained fairly constant over the 
two months when it was employed in the neutralization tests, as revealed by 
rough titrations of the virus during each of the five tests made. 


Serum-virus Mixtures 

These were prepared by adding equal volumes of diluted stock virus, 
containing 20 m.I.d. per 0.2 cc. of virus, and each serum tested, e.g., 0.5 cc. of 
stock virus diluted 1:2000 (20 m.l.d. per 0.2 cc.) and 0.5 cc. of each serum 
tested, making a final dilution of virus in the serum-virus mixtures of 1:4000 
or 10 m.1.d. of virus in each 0.2 cc. of the individual mixtures. The mixtures 
were well shaken and allowed to stand at room temperature for half an hour 
before inoculation. As control on the virulence of the virus over the period 
taken to complete each test and also over the entire period of two months 
taken to complete all five tests, mixtures were made of known negative 
guinea-pig serum and virus so diluted as to make each 0.2 cc. of such mixtures 
contain 1, 5 and 10 m.1|.d. of virus respectively. Inoculations of these mixtures 
were made in guinea pigs at the beginning and end of each of the five neutral- 
izing tests completed. Each of the serum-virus mixtures of both controls and 
test samples was inoculated intracerebrally in a dose of 2 cc. into one guinea 
pig. All inoculated animals were examined daily for ten days and again on 
the fifteenth day. In the case of animals which died before the fourth day, or 
after the tenth day following inoculation, the serum which they received was 
retested. 


RESULTs 
Nine pre-vaccination sera (3 per cent) indicated neutralization properties 
and are therefore not included in the calculations. Five of these were among 
182 persons receiving two l-cc. doses of vaccine, and four among 98 persons 
receiving two 1.5-cc. doses. The presence of neutralizing bodies in the 
remaining 291 samples of post-vaccination sera along with the dosages re- 
ceived is given in Table 1. 


TABLE 1 


SHOWING NUMBER AND PERCENTAGE OF HUMAN SERA INDICATING NEUTRALIZING 
PROPERTIES AFTER INOCULATION WITH VARIOUS DosES OF VACCINE 


showing no neutralization of vaccine showing neutralization 


Per cent 


56 
40 
65 


177 2—1c.c. 99 
94 2— 1.5 c.c. 38 
20 1—1.5c.c. 13 

1—Ilece. 


Pre-vaccination sera Number and dosages Post-vaccination sera | 
' 


Totals 291 | 150 | 51 


Among three control guinea pigs receiving 1, 5 and 10 m.|.d. of virus 
respectively at the commencement and at the end of each of the five separate 
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tests completed over a period of two months, three of the thirty animals 
survived without showing symptoms. One of these received 1 m.l.d. of 
virus at the commencement of the third group test, another received 1 m.|.d. 
at the end of the fifth group test, and the third received 5 m.|.d. at the com- 
mencement of the fifth group test. The remaining twenty-seven animals all 
manifested symptoms of encephalomyelitis and died. 

Among the 291 samples showing no neutralizing bodies before vaccination 
tested in groups of 60, 58, 59, 57 and 57, respectively, the number and per- 
centage indicating neutralizing properties in each test, and for comparison 
the reactions in the control guinea pigs employed at the commencement and 
end of each test, are given in Table 2. 


TABLE 2 


SHOWING NEUTRALIZING PROPERTIES IN 291 PosT-VACCINATION SERA TESTED IN FIVE Groups 
OveER A PERIOD OF Two MONTHS AND THE RESULTS IN CONTROL GUINEA PIGS 
RECEIVING 1, 5 and 10 m.|.d. oF Virus AT THE BEGINNING AND END oF EAcu TEST 

} ] 


| 


Reactions in Guinea Pigs 


Groups | Number in Number Beginning of Test End of Test 
Tested each group reacting | Per cent m.l.d. received m.l.d. received 
secrete tea aitl 


1 5 5 10 


— 
So 


60 
58 D 
59 . A 
57 ms D 

é D 


* 


DouUg 


57 
291 











Died within fifteen days following symptoms of encephalomyelitis. 
Active. Survived fifteen days without showing symptoms. 


COMMENT 


Mitchell and Pullin (3), employing a similar technique as herein described 
on 1,013 human sera collected in Manitoba, 101 collected in Ontario and 50 
collected in Quebec, from individuals who had never been vaccinated or gave 
a previous history of equine encephalomyelitis infection, found neutralizing 
properties in the sera of 192 (18.95 per cent), 2 (1.98 per cent) and none 
respectively, as compared to 3 per cent indicated in the present series of 300 
pre-vaccination sera. In 206 samples of post-vaccination sera examined by 
Mitchell (4), 108 (52.4 per cent) indicated neutralizing properties, closely 
paralleling the 51 per cent obtained in the present study. 

There is some suggestion that the manner in which vaccine dosage was 
applied might have a bearing on the production of neutralization bodies in 
human sera after vaccination, as indicated in Table 1, but whether or not the 
differences shown following the different dosages are significant is proble- 
matical. Likewise analyses of the results as regards age and sex, which for 
the sake of brevity are not included, indicate some differences. These, how- 
ever, were not sufficiently marked to be significant. 
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The discrepancies in the deaths of the control guinea pigs, receiving 1, 5 
and 10 m.l.d. respectively at the beginning and end of each test, cannot be 
explained and no conclusion can be made with regard to excess of virus in the 
serum-virus mixtures as a possible cause for the absence of neutralization in 
almost half of the post-vaccination sera-tested. There would, perhaps, be 
some grounds for suspecting a deterioration in pathogenicity of the virus, 
due to age, in the serum-virus mixtures if the percentage of neutralizing sera 
increased as the test progressed, but this does not appear true, as reference to 
Table 2 will indicate. 

To other causes than those mentioned, therefore, must be attributed the 
absence of neutralization properties in 49 per cent of the post-vaccination 
sera tested. 


SUMMARY 


Tests of 300 samples of pre-vaccination human sera indicate that nine or 
3 per cent neutralized 10 m.l.d. of virus. The remaining 291 samples were 
negative. After vaccination 150 or 51 per cent of the 291 samples neutralized 
10 m.1.d. of virus. 

An increase of 50 per cent in the two doses of vaccine inoculated did not 
increase the percentage of neutralizing sera among such recipients, as com- 
pared with those receiving two smaller dosages. An increased dose followed 
by a smaller dose, however, resulted in a higher percentage of neutralizing sera 
among such recipients, but the numbers so treated were too small to form any 
conclusion. 
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Fitness in Saskatoon School Children 
According to the Pulhems Profile 


GRIFFITH BINNING, M.D. 


Medical Director, Saskatoon Public Schools 
Saskatoon, Saskatchewan 


So much has been heard recently about the fitness of youth for service that 
we thought it might be interesting to classify students of the Saskatoon 
public schools, as far as possible, according to the Pulhems system of medical 
grading adopted by the Canadian Army in 1943.1 The seven basic require- 
ments—physique (P), arms and shoulder girdle (U), locomotion (L), hearing 
(H), vision or eyesight (E), mental status (M), and emotional stability (S)— 
are given grades from 1 to 5 according to the degree of defect. The ‘profile’ 
of the perfect soldier would therefore be: PULHEMS. In the case of a 
£14242 3 
remediable disability, the letter R is added to the number of the grade assigned. 
A grade 5 anywhere in the profile rejects the soldier for military service. 
The soldier’s job has been analysed and various profiles assigned to the 
various jobs in the different services. Thus a clerk in Canada might require 
a Pulhems profile of PULHEMS whilst an infantryman in the line 
4444414 
might require a Pulhems of PULHEMS. The requirements for each 
Lea a.424 
grade of each of the basic requirements are at present on the restricted list 
and thus may not be divulged. 

Certain difficulties presented themselves. We could not refer cases to * 
the specialist for an immediate opinion, as the army does. However, this 
difficulty was overcome in most cases through having the parents report the 
specialist’s opinion. Although routine chest plates could not be made, 
practically all the children had had a photo-fluographic record made in the 
previous year. The others were given a tuberculin test, with chest plate if 
positive. Where uncertainty existed, we assigned the child the category 
which we considered would be reasonable if remedial action were completed. 
The two cases in 5R were children who should respond well enough to treat- 
ment to rate a better category. No attention was paid to sex in categorizing 
these children because the majority had not passed puberty. No routine 
urinalysis was done. 

We had many advantages over the Army Medical Board. We had 
examined more than two-thirds of the children previously. We had their 
attendance records, their scholastic achievements, nurses’ reports and dental 
reports, and could turn to their teachers and parents for additional history. 
Furthermore, no one but the nursing staff was aware of our project. All in 
all, I feel that our difficulties were outweighed by our advantages. 


. 1Meakins, J. C.: The ‘‘Pulhems” System of Medical Grading. Canad. M.A.J., 1943, 
49:340. 
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It is customary to examine all Saskatoon children in the spring months 
at a pre-school clinic. Those who are not seen at this clinic are examined 
when they enter Grade I in September. In addition, the pupils of Grade 
IV and VII are examined each year. Of 2,606 children examined routinely, 
2,544 were classified according to the Pulhems system. The results are shown 
in Table 1. 

TABLE 1 


CLASSIFICATION OF 2,544 SASKATOON PuBLIC ScHOOL CHILDREN ACCORDING TO THE 
PULHEMS SYSTEM 


Grade I IR 2 3 3R + 4R 5 5R = Total 
Pre-Entrance....... 406 3 3 10 3 i a 16 vd 441 
Grade aie Cred 223 ‘ 44 12 - 6 3 19 fe 307 

7 ae 101 9 Be: es “ a“ 9 a 121 

, Bs iiac ss 82 4 5 - = = 6 “% 97 
522 5 18 22 2 14 1 36 - 620 

™. 66 1 3 2 1 ed 2 1 i 76 

Mavs ois 58 1 2 2 Re a s 6 a 69 

Ms VII. 589 5 62 32 3 9 5 42 2 749 

Pet I d's ins 53 ad 2 1 oa 1 a 4 a 61 
OEM. 5c oes oe ai e 7 Py sr ry 3 ei 3 
, er 2,100 15 147 88 9 30 ll 142 2 2,544 


When Table 1 is broken down into percentages, a wide discrepancy is 
noticed between the pre-entrance clinic group, with 92 per cent in PULHEMS 
I, and the Grade I group, with 72 per cent. As already mentioned, our pre- 
entrance clinic was established so that parents could arrange to have their 
children’s defects corrected before starting school. Less interested parents do 
not bring their children to the clinic and we see them for the first time when 
we examine the Grade I group. Furthermore, it is to be expected that, as 
some classes may be naturally healthier than others, the percentage with de- 
fects will vary from year to year. When everything is taken into considera- 
tion, there seems to be a slight but definite tendency for lessened fitness as the 
child ages. Probably much greater discrepancies would be shown were child- 
hood, youth, and middle and old age compared. 


Table 2 compares the findings among a group of Army candidates and 
Saskatoon school children. 


Table 3 shows the causes for classifying 142 school children as Grade 5 
Pulhems. 
TABLE 2 


COMPARISON OF CLASSIFICATION OF ARMY CANDIDATES 
AND SASKATOON PUBLIC SCHOOL CHILDREN 


Army Candidates* Saskatoon Children 


Numbers Examined Percent | Numbers Examined. Per cent 


Category A 452,384 41.8 2,100 82.5 
(PULHEMS I) 

Category B 123,364 12.1 235 9.1 
(PULHEMS 2 & 3) 

Category C 130,316 12.8 30 1.1 
(PULHEMS 4) 

Category E 285,055 28.8 142 5.5 
(PULHEMS 5) 


*Hansard, April 17, 1944. 
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TABLE 3 
CAUSES FOR GRADE 5 PULHEMS 1n 142 Scuoort CHILDREN 
Number Per cent 


Rheumatic heart disease........... SU DEM Oke ecsulaten icy Ok cee 


0.58 
Congenital heart disease. . 


0.11 
0.19 
1.11 
0.15 
0.11 
0.03 
0.03 
0.03 
0.03 
0.03 
0.07 
0.11 
0.03 
0.07 
0.07 
0.23 
0.03 
0.03 
0.07 
0.11 
0.78 
0.07 
0.03 
0.15 
0.03 
0.03 


Bronchiectasis and chronic chest conditions. 
Tuberculosis (all in one family) 


Seams areata 
Nephritis..... 
Nephrosis 


Marked hypospadias. . 

Persistent eneuresis. . . 

Prolapsus ani 

Severe head injury 

Hydrocephalous. . . 

Epilepsy 

Cretinism 

Spastic paralysis 

Migraine 

Obesity. . 

Markedly underweight, poor physical stamina, and undiagnosed. . 
Marked curvatures. . ee 
Tuberculous spine. 

Poliomyelitis. ..... 

Ankylosis of ankle. . 

Equinovarus... 

Congenital hip 

F lat feet 


CNR KON NK WN RRR Re Wr wOIm Or 


ty 


CO he OO ee OO DO 


Birth ag 

Ankylosis of elbow . 

Congenital amputation of fingers... . . 
Chronic ear, and mastoiditis. . 
Deafness. . ! 

Vision. . 

Intelligence subnormal.... . 


-— bo 


142 


We have found it interesting to compare these children against a set 
standard but we believe that a physical standard for children should be 
evolved, since in their case the present Army standard is too low an objective 
to be satisfactory. A school physician must have in mind nothing less than 
100 per cent perfection and must do his best to secure it for every child under 
his supervision. It is only about the definition of 100 per cent perfection that 
we disagree. A most urgent post-war task seems to me to be the establishing 
of an acceptable practical standard of physical and mental perfection for 
children, particularly in order that those of the lower categories may learn 
what their limitations will likely be and so fit themselves for a suitable place 
in industry or the professions. 
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THE TRANSMISSION OF HAEMOLYTIC STREPTOCOCCAL 
INFECTION 


HERE is now no doubt that the most important reservoir of pathogenic 

haemolytic streptococci is the human throat and that scarlet fever and ton- 
sillitis depend on the transfer of the specific organism from the throat of a carrier 
to the recipient. There is also abundant evidence that these infections are more 
likely to be acquired in the home or sleeping place, particularly dormitories and 
barrack rooms, than during the ordinary contacts of the day. There will be 
few who disagree with these statements. But the mechanism by which the 
transfer of the organisms from the throat of the carrier to the recipient occurs 
is still a subject of controversy. 

It is usually assumed that the organisms are projected across the intervening 
space between the beds by talking, coughing etc., during the night. In a paper 
published in this journal four years ago, Hare (1) brought forward evidence that 
this could not occur, because almost the whole of the microbial output, when 
talking or coughing, is expelled inside heavy droplets which do not travel more 
than about 6 inches in a horizontal direction. They actually describe a curved 
trajectory which quickly becomes vertical. Sneezing was not investigated, but 
subsequent work by Bourdillon and Lidwell (2) suggests that it may be possible 
to project infected droplets from bed to bed. Thus, unless the carriers sneeze, 
bed-to-bed transfer by droplets is improbable. 

Some time previously Wells and Wells (3) had propounded a theory that 
infection at a distance might be caused by droplet nuclei. These are the resi- 
dues (salts, proteins, etc.) of the smaller droplets emitted during talking, 
coughing or sneezing, which lose their water by evaporation with great rapidity 
and because of their small size are almost unaffected by gravity. They may 
therefore float and travel long distances by air currents. They did not however 
show that the droplet nuclei emitted when talking or coughing are infected with 
either mouth saprophytes or pathogenic organisms, although they quoted two ex- 
periments which indicated that the nuclei might be infected during sneezing. 
Bourdillon and Lidwell (2) produced more satisfactory evidence that the droplet 
nuclei expelled when sneezing might contain saprophytes but they did not ap- 
parently carry out comparable investigations with carriers. 
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In a long series of experiments given in the, paper already referred to, 
Hare endeavoured to show that the droplet nuclei emitted when carriers talk 
or cough are infected. These were completely negative, neither mouth sapro- 
phytes nor haemolytic streptococci being demonstrable. He therefore suggested 
that if droplet nuclei are responsible for the dissemination of infection, it would 
be necessary to have not only a carrier, but a carrier who sneezed. The incidence 
of sneezing amongst carriers has not been investigated but it is probably unusual. 
Hare therefore put forward a new theory for the transmission of the infections. 
He suggested that when speaking or coughing practically the whole of the 
microbial output falls vertically on to whatever lies below the level of the mouth 
—on to desk, table, clothing, sheets, pillow cases, etc.; and in another paper 
(4) he showed that the bedding and clothing of carriers are actually infected 
and can remain so for long periods. So long as the surface on which they fall 
is undisturbed, the microbes will remain thereon. But very slight degrees of 
agitation will suffice to release large numbers of bacteria-laden particles into 
the atmosphere which are capable of travelling long distances by air-currents ; 
and in a third paper (5), with Dr, Reba Willets, Hare showed that infected 
particles of lint or gauze when shaken by an almost unperceptible breeze could 
travel at least 3 metres in a horizontal direction. 

About the same time Thomas and Van den Ende (6) demonstrated that 
the bedding of cases of tonsillitis was likewise infected, and Van den Ende and 
Spooner (7). showed, by means of bacterial counts taken at intervals during the 
day, that the organisms from the bedding reached the air and this air contamin- 
ation was at its highest immediately after the ward had awakened for the day 
and bedmaking was in progress. A similar increase in the bacterial population 
can also be demonstrated when the dust is disturbed by sweeping—the organisms 
in the dust being undoubtedly derived via the bedding from the throats of the 
occupants. ; 

The same events take place in barrack rooms and dormitories, Robertson 
et al (8) having shown that the bacterial population of the air is at its highest 
when the bedding is disturbed on rising in the morning, or when the floor is 
swept, and is lowest when the room is unoccupied or the occupants are asleep. 

These investigations go a long way to show that what a recent author has 
described as intramural infection is probably not, save in rare instances, caused 
by direct propulsion of infected droplets from mouth to mouth or, except when 
the carriers sneeze, by droplet nuclei; but by the indirect route postulated by 
Hare. 

The transmission of pneumococci, meningococci, diphtheria bacilli, or the 
viruses of influenza, smallpox, mumps and measles has not been studied so 
intensively but it would seem probable that the indirect route rather than droplet 
nuclei or the direct propulsion of droplets is more usual. 

For these reasons, the number of buccal orifices per cubic foot of space in 
barrack rooms and dormitories is of far greater importance than the actual 
distances between the beds; and the double-tiered bunk, introduced by the armed 
forces so that twice the number of men can be accommodated on the same area 
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of floor, has been a poor solution of the difficulties of finding accommodation for 
large numbers of recruits. For while it keeps the mouths separated by a distance 
of several feet, it automatically doubles the bacterial population of the air when 
the barrack room awakens in the morning. In view of this, it is not very 
surprising that there has been much infective disease amongst recruits. This 
has resulted in the introduction of such expedients as wholesale dosing with 
sulphadiazine, attempts to keep the dust down by oiling the floors and blankets, 
and the installation of elaborate apparatus in the hope of sterlizing the air with 
glycol, hypochlorites or ultraviolet light. All of these expedients have their 
drawbacks and it is still an open question whether more expenditure on bricks 


and mortar, in order to provide a greater cubic footage of air, might not have 
been cheaper in the end. 
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News 


Greatly Enlarged Public Health 
Program Urged in Report to Congress 
A VAST EXPANSION of medical-care facilities 

and public-health activities in the post-war 

era is urged in the annual report of the United 

States Public Health Service which was sub- 

mitted to Congress recently. The report 

revealed that, generally speaking, the national 
health picture is no better to-day than it was 
twenty-five years ago, although there have 
been isolated advances. Pointing up the 
present health situation, the report states 
that 40 per cent of the men of military age 
have been found to be unsuitable for military 
service because of physical or mental dis- 
ability. In World War I the percentage of 

rejections was 34. 

To correct deficiencies in the country’s 
sanitary equipment, Surgeon General Thomas 
Parran suggests the construction or modern- 
ization of 11,500 water systems, improvement 
of water facilities and privies for five million 
rural homes, and four hundred milk-pasteur- 
ization plants in thirty-four States and 
Alaska. 

Moreover, it is asserted that 166,000 ad- 
ditional beds in general hospitals, as well as 
the construction of numerous mental and 
tuberculosis hospitals, are needed to correct 
the present ‘‘maldistribution’” of hospital 
service. 

Integrated into a system of rural, district 
and base hospitals under the Parran plan 
would be 2,400 well-equipped health centres, 
so designed that every medical specialty and 
specialized diagnostic or treatment equip- 
ment would be available to any patient in 
need of them, and to any physician. 

Among the accomplishments for the year 
under review, Dr. Parran pointed out that 
the short-time treatment of gonorrhoea with 
penicillin proved more than 96 per cent 
effective in experiments carried on at the 
venereal disease research laboratory of the 
Staten Island Marine Hospital. 

Estimates based on the 1943 labour force 
of fifty-seven million persons showed that 
the average annual loss resulting from all 
types of disability was more than five hundred 
million man-days. 


British Columbia © 

One of the most successful of the Institutes 
held annually by the Provincial Board of 
Health for public health workers took place 


at the Empress Hotel in Victoria, April 3rd 
to 6th inclusive. The Institute was attended 
by all the members of the field service staff, 
consisting of health unit directors, public 
health nurses, sanitarians, and statistical 
clerks, as well as by representatives of various 
health and welfare agencies. Dr. G. F. 
Amyot, Provincial Health Officer, in opening 
the meetings, commended the public health 
workers on the high standards of public 
health maintained during the past year, and 
indicated new avenues of challenge for the 
future, 

The Institute was arranged to provide the 
maximum of field staff participation. Follow- 
ing the formal periods, the large group broke 
into small informal discussion groups to 
consider the practical application of public 
health principles in the field, particularly in 
relation to local conditions, and to the 
individual contribution that could be made 
by the various group members. Complete 
reports of the discussion groups were returned 
to the assembled staff on the following day. 
Opportunities were also provided for central 
office and field staff to work out common 
problems together. 

Some of the lecture topics and group dis- 
cussions centred about the following: school 
health services, the relationship of welfare 
work to a public health program, new trends 
in the field of welfare, the patient in hospital 
and home, venereal-disease control as part of 
a general public health program, home 
pasteurization, sanitation in the home, skin 
diseases, new trends in nutrition, the public 
health workers’ approach to the community, 
the balanced life—its personal and _ profes- 
sional attainment, etc. An informal dinner 
provided relaxation and a further opportunity 
for the staff to become better acquainted 
with their fellow workers from various parts 
of the province. 


BriTIsH COLUMBIA commenced micro- 
filming of vital statistics records in January 
1944 and thus was the first province in the 
Dominion to undertake this procedure. While 
it was commenced originally as a safeguard 
should the original records be destroyed, 
nevertheless it is basic to postwar plans 
whereby photographic prints from microfilm 
negatives will be issued as birth, death, and 
marriage certificates. Already some 500,000 
records have been photographed. 
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THE Division OF PuBLic HEALTH ENGI- 
NEERING is collaborating with the Depart- 
ment of Trade & Industry in the drafting of 
regulations which will set out certain basic 
minimum standards of sanitation for tourist 
camps, auto courts, fishing and hunting 
resorts, etc. An Act was passed at the last 
session of the Legislature for the control and 
licensing of such establishments, and giving 
authority for the drafting of such sanitary 
standards. 

PosTWAR PLANNING for adequate local 
health service is being carried on. This calls 
for the division of the province into eighteen 
health unit areas on a geographic and popu- 
lation basis. In this way, full-time local 
health service will eventually be brought to 
all areas and the entire population of the 
province. 

Manitoba 


ALTHOUGH it is well known that financial 
assistance has been given to provincial 


departments of health by the international’ 


foundations interested in public health work, 
and by institutions and voluntary agencies 
in Canada, there is seldom an occasion for 
summarizing such assistance. A recent sur- 
vey in Manitoba showed that in the period 
from January 1928, when the Department 
of Health and Public Welfare was reorganized, 
to February 1945 a total of $143,281 was 
contributed from outside agencies to fur- 
ther public health projects in the 
Province. The major portion of the grants 
was for the development of _ specific 
projects and amounted to $86,111. The re- 
mainder, $57,170, represented travel grants 
and scholarships for postgraduate study by 
physicians, nurses and other personnel. The 
assistance thus received has proved invaluable 
in the development of public health in Mani- 
toba and has stimulated the Provincial 
Government to take great interest in further- 
ing the health and welfare of the citizens of 
the Province. 
Ontario 

IN BRANTFORD the Council has been giving 
serious consideration to the addition of 
fluorine to the municipal water supply as a 
long-term project designed to improve the 
dental health of the community. Brantford, 
it will be recalled, holds the enviable repu- 
tation of being Ontario’s ‘‘no-diphtheria” 
city, having recorded complete freedom from 
diphtheria during the past fourteen years. 
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Dr. W. L. Hutton, Medical Officer of Health, 
has endorsed the plan to reduce the extent of 
tooth decay among children by the addition 
of fluorine to the water supply. It is proposed 
to bring the fluorine content to 1.5 parts per 
million and the estimated cost is $3,250 
annually, which is slightly more than 9 cents 
per caput. Surveys in the United States have 
indicated that where an adequate amount of 
fluorine is present in the water supply, dental 
decay is a rarity, in contrast with the record 
of communities where the water supply is 
entirely free of fluorine. It would appear that 
for dental health the desirable proportion of 
fluorine in water is one part per million. 


Quebec 

THE TowN OF Rovyn last month passed a 
municipal by-law making compulsory the 
immunization of children from six months to 
nine years of age. Provision is made also for 
a recall dose three years after immunization. 


Dr. J. ARTHUR Bats, Medical Officer of the 
Megantic County Health Unit, with head- 
quarters at Thetford Mines, Quebec, has re- 
sumed his private practice at Plessisville, 
after five years in the field of public health. 
Dr. Blais received the Diploma in Public 
Health from the University of Toronto in 
1941. 


Nova Scotia 

AT A RECENT SESSION of the Nova Scotia 
Legislature an Act was passed which was de- 
signed to be effective in controlling venereal- 
disease facilitation in so far as hotels and 
rooming houses are concerned. This bill, 
known as the “Hotels Regulation Act’’, pro- 
vides for the provincial licensing of all hotels 
and will come into force on August 1, 1945. 

In this enactment a ‘“‘hotel’’ means: (a) ‘‘a 
separate building or two or more connected 
buildings used mainly for the purpose of 
catering to the needs of the public by the 
furnishing of sleeping accommodation of not 
less than six bedrooms”; or (b) “every build- 
ing, part of building, group of buildings or 
place of accommodation which provides three 
or more beds for the reception of transient 
guests’; or (c) “‘tourist cabins or overnight 
cabins, so-called’’; or (d) ‘‘any building or 
part of a building designated as a hotel in the 
Regulations”’. 

The Minister of Health may attach to any 
licence such terms, conditions or restriction. 
as he thinks advisable and may by notic,, 
vary, add to, or discontinue these from tim 
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to time. He may also suspend or cancel any 
licence for any reason which he may deem 
sufficient, and when this is done the manager 
shall cease to transact further business. 

Provision is made for a hotel register in the 
prescribed form. Suitable penalties are pro- 
vided for every person who violates any of 
the provisions of the Act. For example, any 
person who, when applying for admission to 
a hotel asa guest, registers under or represents 
himself as having some name other than his 
own, or who makes any false statement as to 
his ordinary place of residence, shall be liable 
to a penalty of not more than two hundred 
dollars and, in default of payment, to im- 
prisonment for a period not exceeding one 
hundred days. Other penalties are up to five 
hundred dollars or, in default of payment, 
imprisonment up to two hundred and fifty 
days; and for second offences, a fine of one 
thousand dollars or five hundred days’ im- 
prisonment, or both fine and imprisonment. 

On a third conviction against any hotel for 
a violation, the premises may be closed by 
means of seals, padlocks or other method, and 
anyone who enters or attempts to enter during 
the time of closure may be arrested without 
warrant. 


Last FeBruARY Mr. R. Donald MacKay, 
Public Health Engineer, representing the 
Nova Scotia Department of Health, attended 
a three-day course and conference which was 
held at the University of Montreal under the 
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joint sponsorship of the University and the 
Canadian Pest Control Operators’ Associ- 
ation. Of particular interest were the two 
groups of papers dealing with methyl bromide 
fumigation and the new chemical ‘‘D.D.T.” 
While the conference was intended chiefly for 
pest-control operators, a number of health 
officials were present. Dominion and Pro- 
vincial administrations were represented, as 
well as several cities. 


Personals 
BRIGADIER W. P. WARNER, formerly 
Deputy Director General of Medical Services 
in the Canadian Army, has been appointed 
Director of Treatment Services in the De- 
partment of Vi terans’ Affairs, Ottawa. 
Miss ELIZABETH L. SMELLIE, C.B.E., Chief 
Superintendent of the Victorian Order of 
Nurses for Canada, has been loaned to the 
Department of Veterans’ Affairs by the Vic- 
torian Order so that she may undertake a 
review of nursing conditions and needs in the 
hospitals of the Department across Canada. 
Dr. F. W. Jackson, Deputy Minister of 
Health and Public Welfare, Province of 
Manitoba, attended the annual meeting of the 
State and Provincial Health Officers Associ- 
ation which was held recently in Washington. 
Dr. WILLIAM J. Woop, formerly Deputy 
Health Officer for the City of Winnipeg, has 
been named director of a training program 
for the personnel of the UNRRA health 
division. 


Abstracts 


Early Immunization Against Pertussis 
with Alum Precipitated Vaccine 


PERTUSSIS vaccine, for several reasons, is 
usually administered to infants at 6 months 
of age or later in spite of the fact that ap- 
proximately 50 per cent of pertussis deaths 
occur before 7 months of age. This situation 
suggested the investigation described in this 
article. In a 27-month period 3,793 infants, 
all under 3 months of age and most of them 
under 2 months, were inoculated with alum- 
precipitated Haemophilus pertussis vaccine in 
doses of 0.2, 0.3 and 0.5 cc. The incidence 
and severity of reactions to the vaccine 
were noted; a study of pertussis agglutinin 
development was made and 1,834 of the in- 
fants were followed clinically for varying 
engths of time. 


The injections in these young infants were 
well tolerated. Local reactions, mostly mild, 
occurred in 8.6 per cent of 6600 injections in 
Group A and in 5.5 per cent of 703 injections 
in Group B. They were more frequent after 
the second and third injection than after the 
first. The incidence of sterile abscesses in 
these 2 groups was 0.6 and 3.3 per cent 
respectively. The abscesses caused very 
little distress or concern. Vaccine on the 
outside of the needle was found to be the 
greatest cause of abscess formation, and after 
changing to a dry needle before injection 
more than 1000 doses were given without the 
occurrence of an abscess. 

Systemic reactions occurred in 7.1 and 
5.2 per cent respectively in the 2 groups but 
only 3.4 and 2.8 per cent of these were classed 
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as severe. An interesting observation was the 
occurrence of a peculiar paroxysmal cough 
resembling that of pertussis which frequently 
developed shortly after injection and dis- 
appeared rapidly. 

Immunologic response to the vaccine was 
tested for, using the Rapid Agglutination Test 
(Lilly). Moderately to strongly positive tests 
were obtained with 78.2 and 81.2 per cent of 
groups A and B respectively. The number of 
positives was highest at the third to fourth 
month after inoculations were completed. 
Tests carried out on 500 of these infants at 
the end of 2 years showed 63 per cent to be 
moderately to strongly positive. The ability 
of very young infants to produce antibodies 
was thus well established. 

Observations made on the follow-up of 
1,834 immunized infants were compared with 
those made on 1,965 control infants. In both 
familial and casual exposures the comparison 
was highly favourable to the vaccinated group 
in terms of incidence, severity and mortality. 

Wallace Sako, W. L. Treuting, David B. 
Witt and Samuel J. Nichamin, J.A.M.A., 
1945, 127: 379. 


Substances used in Treatment of 
Pediculosis Capitis 


LABORATORY and clinical tests were con- 
ducted to assess the value of different 
substances in the treatment of pediculosis 
capitis. D.D.T. emulsion was found to kill 
all the lice and to persist in the hair long 
enough to destroy all the larvae as they 
hatched. Washing the hair did not interfere 
with this action as D.D.T. is insoluble in 
water. Next in order of efficacy was lethane 
hair-oil. Two applications at a week's interval 
gave complete cures. It was less pleasant to 
use and required careful application. Neither 
D.D.T. nor lethane produced toxic reactions 
or irritation of the scalp or skin. 

No substance was found which killed all 
the nits on one application. The most effec- 
tive ovicide was 2 per cent lysol, followed in 
descending order by ascabiol, sassafras oil, 
and carbolic acid solution. 

Preparations which proved ineffective in 
the treatment of pediculosis were: ‘‘20% 
solution of dettol, derbac soap, concentrated 
infusion of quassia, 12.5% formalin soap 
mixture (M.O.H. Memo., 1940), 0.1% 
aqueous solution of mercuric chloride, oils 
of cedarwood, citronella, and lemon-grass, 
and lauryl thiocyanate.” 


Elizabeth B. S. Scobbie, Brit. M. J., 1945, 
March 24, p. 409. 


Serological and Entomological Survey 
of Murine Typhus 


IN this study of endemic typhus infection 
in rats, blood samples were taken for comple- 
ment fixation tests and the animals were 
examined for ectoparasites. The authors 
found this method to be comparable in 
significance and much quicker than the older, 
more cumbersome method of injecting rat- 
brain material into guinea pigs. Of 75 rats 
examined from suspected foci of infection, 
33 per cent were positive by complement- 
fixation tests for endemic typhus. This in- 
cluded 17.6 per cent of rats collected from 
theatres and 53 per cent of those taken from 
food establishments. Ectoparasites were 
found on all positive animals and on some 
which were negative. None in a control group 
of 75 rats collected from non-suspected foci 
gave a positive complement-fixation test for 
murine typhus. In a further study of 195 
rats from food establishments, 55.3 per cent 
were positive for typhus. 

This method should prove of value for 
more extensive surveys and lead to early and 
accurate suppressive measures. Food es- 
tablishments have been found by other 
workers to harbour high percentages of 
infected rats. The finding of typhus infection 
among rats from theatres may account for 
the sharp epidemic occurrence of murine 
typhus among persons with no other known 
exposure. This may also be of significance in 
outbrcaks of other rat-borne diseases. 

Morris Pollard and Gustaf F. Augustson, 
Am. J. Trop. Med., 1945, 25: 31. 


The Isolation of Haemolytic Streptococci 
from Throat Swabs 


THE investigation reported in this article 
brings out some important data in regard to 
the isolation of haemolytic streptococci from 
throat swabs. In acute respiratory infections 
where the haemolytic streptococci are present 
in large numbers direct streaking of a swab 
on blood agar is usually sufficient, gives the 
earliest answer and shows their relative pro- 
portion to other organisms present. However, 
for the carrier and convalescent states where 
the number of haemolytic streptococci may 
be small and that of other organisms large 
many failures to isolate the streptococci occur. 
In such circumstances preliminary incubation 





216 


of the swab in a selective enrichment broth 
is indicated. A broth suitable for this purpose 
and used in this survey was blood broth con- 
taining 1:16,000 sodium azide and 1:500,000 
crystal violet. A comparative study was made 
of throat swabs from 131 normal children. 
The swabs were streaked directly on to 
blood-agar plates and then incubated in the 
above broth for 24 hours, after which second 
plates were streaked. Haemolytic strepto- 
cocci were isolated in 12 and 39 per cent of 
cases respectively by the two methods. The 
incidence of Group A streptococci was in- 
creased from 5 to 20 per cent. 

Robert M. Pike, Am. J. Hyg., 1945, 41:211. 


Scabies Prophylaxis Using 
**Tetmosol’’ Soap 


PATIENTS of a mental hospital where 
scabies was endemic were divided into 2 
groups, one to receive tetmosol soap and the 
other unmedicated soap. The experiment 
extended over a period of 11 weeks during 
which time all other treatment of scabies was 
discontinued. Examination of every patient 
in the hospital was carried out before the 
experiment started and again at 6 weeks and 
11 weeks. Only those in whom a live mite 
was demonstrated were accepted as having 
scabies. 

In the test group of 705 persons the per- 
centage infected at 0, 6 and 11 weeks was 13.2, 
1.3, and 1.3 respectively. In the control 
group of 1,213 patients the incidence at the 
above intervals was 1.5, 2.1 and 3.5 per cent 
respectively. Thus in the treated group the 
incidence fell by some 90 per cent while in 
the untreated group the incidence more than 
doubled. Only 3 persons among the 705 were 
sensitive to tetmosol soap and unable to 


continue its use. None developed a sensitivity 
during the prolonged use of the soap. 

It would appear that the proper use of 
tetmosol soap has a place in the treatment 
and prevention of spread of scabies where 


circumstances make the use of the more 
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effective therapeutic agent, benzyl benzoate, 
administratively difficult or unsatisfactory. 

Kenneth Mellanby, Brit. M. J., 1945, 
Jan. 13, p. 38. 


Accident Prevention—An Essential 
Public Health Service 


THE Subcommittee on Accident Prevention 
of the American Public Health Association 
presents a discussion of accidents and their 
prevention, particularly in regard to the 
home. In the United States accidents rank 
fifth as a cause of death. One-third of these 
deaths occur in the home and in addition 
there is an estimated 5 million disabliug 
injuries. This phase of the accident problem 
appears to have been neglected in comparison 
with industrial and traffic-accident programs. 

The local, county, and state public health 
machinery is well adapted to apply the pre- 
ventive measures required. An integration of 
activities by the many divisions of a health 
department concerned in this matter, such as 
vital statistics, public health nursing, sanitary 
inspection, health education, housing bureau, 
etc., should produce gratifying results. In 
most localities a thorough study of the mor- 
tality and morbidity involved is a_pre- 
requisite to effective preventive approaches. 
Non-fatal accidents remain largely undis- 
closed at present. Special training in regard 
to home accidents might profitably be under- 
taken for nurses, inspectors and_ health 
educators who, by personal contact, could 
then serve to stimulate interest in home 
safety. Other agencies having direct home 
contacts—such as social service agencies, 
should be encouraged to carry forward this 
work. General public education by means of 
posters, press, radio and all other media 
could be prosecuted more vigorously. Finally, 
regulations for construction, design and 
maintenance of residences could be improved 
and enforced. 

Subcommittee on Accident Prevention, 
Donald E. Armstrong, chairman. Am. J. 
Pub. Health, 1945, 35:216. 








